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Precipitation behavior of @ phase of
Ti-7333 titanium alloy during low temperature aging

MENG Cai-si, OU Wen-chao, HUA Ke, TANG Bin, KOU Hong-chao, LI Jin-shan

(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Dilatometry method was used to study the w phase transformation kinetics of a near-f Ti-7333 titanium alloy
Ti-7Mo-3Cr-3Nb-3Al during 350 °C isothermal aging for different time. The microstructure evolution was obtained by
means of XRD and TEM observation. It is indicated that the single § phase can be obtained during cooling of Ti-7333
alloy from the solution treatment temperature. Aging at low temperature 350 C for 4 h, fine w particles precipitate in
the f matrix homogenously. Aging for 8 h, w particles grow up with a relatively slow speed and distribute in £ matrix
evenly and dispersively. After aging for 20 h, the secondly a phase precipitates in the f matrix besides w particles. And
the coarser w particles form as groups in a quite non-uniform fashion. The morphology of the @ phase particles changes
slightly for the formation of secondly o phase. This mainly ascribes that the unstable £ phase has no ability to transforms
into o phase at low temperature. In order to improve the phase stability, the unstable § phase firstly transforms into @
phase and then the @ phase transforms into o phase.
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Fig. 1 Dilatometry kinetics curve of Ti-7333 titanium alloy

measured at 350 C
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Fig. 2
treatment (a) and 350 ‘C isothermal aging ((b), (c), (d)) for
different times: (a) ST, 900 ‘C, 30 min; (b) AG, 350 C, 4 h;
(c) AG, 350 C, 8h; (d)AG 350 ‘C,20h

XRD patterns for Ti-7333 alloy after solution
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Fig. 3 Dark-field images and TEM diffraction patterns of Ti-7333 alloy after solution treatment ((a), (b)) and 350 ‘C isothermal

aging treatment for 4 h ((c), (d)): (a), (c) Dark-field image of fine scale w particles within § matrix; (b), (d) TEM diffraction patterns

from [110] f zone axis
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Fig. 4 Dark-field images ((a), (b)) and TEM diffraction patterns of Ti-7333 alloy after 350 °C isothermal aging treatment for 8 ((a),
(b)) and 20 h ((c), (d)): (a), (c) Dark-field images of fine scale w particles within § matrix; (b), (d) TEM diffraction patterns from

[110] p zone axis
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Table 1 Average diameters of w phase precipitated from
Ti-7333 alloy after 350 ‘C isothermal aging treatment for

different times

Aging time/h Average diameter/nm
4 _
8 7.91
20 17.82
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